AD

Award Number: W81 XWH-09-1-0659

TITLE: Xenon as a Neuroprotectant in Traumatic Brain Injury

PRINCIPAL INVESTIGATOR: Jussi Saukkonen

CONTRACTING ORGANIZATION: Boston VA Research Inc
Boston, MA 02130

REPORT DATE: September 2011

TYPE OF REPORT: Annual

PREPARED FOR: U.S. Army Medical Research and Materiel Command
Fort Detrick, Maryland 21702-5012

DISTRIBUTION STATEMENT: Approved for public release; distribution unlimited

The views, opinions and/or findings contained in this report are those of the author(s) and
should not be construed as an official Department of the Army position, policy or decision
unless so designated by other documentation.



REPORT DOCUMENTATION PAGE OMa N Dhon o188

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the
data needed, and completing and reviewing this collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing
this burden to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-
4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently
valid OMB control number. PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE 3. DATES COVERED (From - To)
01-09-2011 Annual 1 SEP 2010 - 30 AUG 2011
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

Xenon as a Neuroprotectant in Traumatic Brain Injury

5b. GRANT NUMBER
W81 XWH-09-1-0659

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER
Jussi Saukkonen

5e. TASK NUMBER

E-Mail: Jussi.Saukkonen@va.gov 5f. WORK UNIT NUMBER
7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION REPORT
NUMBER

Boston VA Research Inc
Boston, MA 02130

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S)
U.S. Army Medical Research and Materiel Command
Fort Detrick, Maryland 21702-5012

11. SPONSOR/MONITOR’S REPORT
NUMBER(S)

12. DISTRIBUTION / AVAILABILITY STATEMENT
Approved for Public Release; Distribution Unlimited

13. SUPPLEMENTARY NOTES

14. ABSTRACT

The purpose of this novel study is to determine if xenon has a neuroprotectant effect in an
vivo animal models of TBI. The project scope is an early proof of concept in rat models of
xenon neuroprotection. The Specific Aims are to determine the effect of inhaled xenon on
brain histopathology, behavior, in short- and long-term fluid percussion (FP) and controlled
cortical impact (CCl) rat models of TBI compared to controls. The scope of this project is
proof of concept in a rat model. Major findings and progress: We developed a recirculation
xenon device for this project. Xenon and devices for behavioral studies acquired. IACUC and
VA Research Approvals had been obtained. We believed ACURO approval was in place, but
discovered late that it was not. We halted animal work immediately, and re-designed and
submitted the appended Statement of Work, which was approved. Animal work generated without
ACURO approval cannot be used. ACURO approval will be needed prior to starting this work.

15. SUBJECT TERMS
Traumatic brain injury xenon neuroprotection animal model

16. SECURITY CLASSIFICATION OF: 17. LIMITATION 18. NUMBER 19a. NAME OF RESPONSIBLE PERSON
OF ABSTRACT OF PAGES USAMRMC
a. REPORT b. ABSTRACT c. THIS PAGE 19b. TELEPHONE NUMBER (include area
U U U uu 4 code)

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std. Z39.18




Table of Contents

Page

INtrodUCHION. ... e 1
BOdY ... e 1

Key Research Accomplishments..........c.cccociiiiiiiiiiiiciciccc e 1
Reportable OUICOMES.........coiiiiiiicr et e e e s 1

00T 4 Ted 11 13 Lo o PP 1
ReEfEreNCES.. ... e none
N o] 1= 4 U [ o= none



INTRODUCTION: Xenon has neuroprotective effects, through blocking multiple neuronal receptors
(NMDA, AMPA, kainite and others) to block excitotoxicity, but is also anti-apoptogenic, may regulate
cerebral blood flow, blocks excitotoxic dopamine release, and has anti-inflammatory effects, as well as
other mechanisms. The progressive secondary neuronal damage from TBI is dependent upon these
mechanisms antagonized by xenon. The purpose of this novel study is to determine, at the level of proof
of principle, if xenon has a neuroprotectant effect in in vivo animal models of TBI.

BODY:

OBJECTIVES/SPECIFIC AIMS. We will test the hypothesis that inhaled xenon administered after TBI
reduces neurologic and behavioral deficits in two in vivo rat models.

Task 1. Determine the effect of inhaled xenon on brain histopathology in short-term fluid percussion
(FP) and controlled cortical impact (CCl) rat models of TBI compared to controls.

1a. Approvals will be obtained from IACUC (BWH) and Research and Development Committee (VAMC)
and ACURO.

We have obtained the first two approvals. IACUC and VA Research Approvals had been obtained. We
believed ACURO approval was in place, but discovered late that it was not. We halted animal work
immediately, and re-designed and submitted the appended Statement of Work (SOW), which was
approved. This SOW may require further revision based on the remaining time available in the No Cost
Extension that was granted. This would be subject to approval. Animal work generated without ACURO
approval cannot be used. ACURO approval will be needed prior to starting this work.

1b. Equipment and xenon procurement. Devices and xenon are in place in Dr. Kristal’s laboratory, as
described in last year’s report.

1c. Methods development. The method of xenon administration has been established in Dr. Kristal’s
laboratory, and is described in last year’s report. Room air has been used instead of oxygen. The milieu
within the xenon recirculation chamber is designed to be either 50% xenon/50% room air or room air.
Please see the appended revised Statement of Work regarding Methods.

1d. Conduct of CCl trials. The method for CCl trials is described in detail in last year’s report. Please see
the appended revised Statement of Work regarding Methods.

Task 2. Determine the effect of inhaled xenon on behavior in short-term fluid percussion (FP) and
controlled cortical impact (CCl) rat models of TBI compared to controls. The methodology is described
in last year’s report. Please also see the appended revised Statement of Work regarding Methods.

KEY RESEARCH ACCOMPLISHMENTS:
e Designed and manufactured a unique xenon-recirculation box in which the concentration of
xenon and oxygen are reproducibly and accurately controlled and conserved .

REPORTABLE OUTCOMES:
e Designed (primarily by colleague Dr. Jose Venegas) and manufactured a unique xenon-
recirculation box in which the concentration of xenon and oxygen are reproducibly and
accurately controlled. This can be used for a variety of xenon-related experiments.

CONCLUSION: We have successfully established a reliable and reproducible system for xenon
recirculation. Animal work, as described in the revised Statement of Work, is planned to progress once
ACURO approval has been obtained.





